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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: John A. Geen v 1 

Application No.: 10/646,332 l/f\^CM*l No: 2856 

Date Filed: 08/22/2003 fl^ClW^**^ Kwok, Helen C. 
For: Micromachined ApparatusfcJfl^^ra^uspensions 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT TRANSMITTAL 

1 . Transmitted herewith is an amendment for this application. 

STATUS 

2. Applicant is other than a small entity. 

EXTENSION OF TERM 

3. The proceedings herein are for a patent application and the provisions of 37 C.F.R. 1 .136 apply. 
Applicant believes that no extension of term is required. However, this conditional petition is 
being made to provide for the possibility that applicant has inadvertently overlooked the need for 
a petition for extension of time. 




CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10* 

(When using Express Mail, the Express Mail label number is mandatory; 
Express Mail certification is optional.) 

1 hereby certify that, on the date shown below, this correspondence is being: 

MAILING 

•deposited with the United States Postal Service in an envelope addressed to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

37 C.F.R. § 1.8(a) 37 C.F.R. § 1.10* 

M with sufficient postage as first class mail. □ as "Express Mail Post Office to Addressee" 

Mailing Label No. (mandatory) 



TRANSMISSION 

□ facsimile transmitted to the Patent and Trademark Office, (703) - 



Signatu 

Date: August 25, 2005 Jeffrey T. Klayman 



(type or print name of person certifying) 



* Only the date of filing (§ 1.6) will be the date used in a patent term adjustment calculation, although the date on any certificate of mailing or 
transmission under § 1.8 continues to be taken into account in determining timeliness. See § /. 703(f). Consider "Express Mail Post Office to 
Addressee " (§ 1. 10) or facsimile transmission (§ 1.6(d)) for the reply to be accorded the earliest possible filing date for patent term adjustment 
calculations. 
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FEE FOR CLAIMS 
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125 Summer Street 
Boston, MA 02110-1618 
US 

617-443-9292 
Customer No. 002101 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Geen, John A. 
Appl.No: 10/646,332 



Art Unit: 



Examiner: 



2856 



Kwok, Helen C 



File Date: 



August 22, 2003 



Docket No.: 2550/189 



Invention: Micromachined Apparatus Utilizing Box Suspensions 



CERTIFICATE OF MAILING 
I hereby certify that this document, along with any other papers referred to as being attached or enclosed, is being 
deposited with the United States Postal Service as first class mail with sufficient postage in an envelope addressed to: Commissioner 
for Mail Stop Amendment, Patents, P.O. Box 1450, Alexandria, VA 22313-14^0 on Auaist 25, 2005 



In response to the Office action of May 25, 2005, please amend the above- 
identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 
of this paper. 

Remarks/Arguments begin on page 8 of this paper. 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



AMENDMENT 



Dear Sir: 
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Appl.No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1. (Currently Amended): A micromachined apparatus comprising: 

a frame having a substantially rectangular perimeter; 

a plurality of elongated stress relief members arranged substantially in a 
rectangular pattern outside of the frame perimeter, each stress relief member 
having at least one substrate anchor substantially at its an intersection of said 
stress relief member with a line through the midpoints of a pair of opposite 
frame sides; and 

a plurality of box suspensions coupling the corners of the frame to the 
plurality of stress relief members, each box suspension including a substantially 
rectangular array of box flexures, the box flexures at a first corner of the array 
coupled to the frame, the box flexures at a second corner opposite the first corner 
coupled respectively to the ends of a pair of stress relief members but not to one 
another, the box suspension further including a diagonal brace coupled between 
third and fourth corners of the array, the box flexures at the second corner 
further coupled respectively about a pivot point to a plurality of support 
flexures, the plurality of support flexures having a substrate anchor substantially 
at an intersection with a line through the first and second corners. 

Claim 2 (Original): The apparatus of claim 1, wherein the frame has a 
substantially square perimeter and the plurality of elongated stress relief 
members are arranged substantially in a square pattern outside of the frame 
perimeter. 
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Appl. No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 

Claim 3 (Original): The apparatus of claim 1, wherein the rectangular array is 
substantially square. 

Claim 4 (Currently Amended): The apparatus of claim 1, wherein the ratios of 
the sides of the rectangular array are substantially the same as those of the 
rectangular perimeter and rectangular pattern the frame, the elongated stress 
relief members, and the box flexures are arranged such that a straight line from 
the an intersection point of the lines through the midpoints of each pair of 
opposite frame sides through its a corner of the rectangular perimeter also passes 
through diagonally opposite corners of the rectangular array. 

Claim 5 (Original): The apparatus of claim 1, wherein the plurality of stress 
relief members consists of four stress relief members, each extending 
substantially between two pivot points. 

Claim 6 (Original): The apparatus of claim 1, wherein the box flexures are 
designed to align substantially with a rectilinear grid for defining the apparatus. 

Claim 7 (Original): The apparatus of claim 1, wherein each stress relief member 
includes a plurality of substrate anchors. 

Claim 8 (Original): The apparatus of claim 1, wherein each stress relief member 
includes a single elongated substrate anchor. 

Claim 9 (Currently Amended): The apparatus of claim 1, wherein the diagonal 
brace substantially restricts motion of the frame other than rotation of the frame 
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Appl. No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 



about4he an intersection point of the lines through the midpoints of each pair of 
opposite frame sides. 

Claim 10 (Original): The apparatus of claim 1, wherein the frame includes finger 
structures that extend outward toward the stress relief members. 

Claim 11 (Currently Amended): The apparatus of claim 10, further comprising: 

a plurality of sensing fingers positioned between the frame fingers 
structures within the space between the frame and the stress relief members. 

Claim 12 (Currently Amended): The apparatus of claim 1, wherein the frame, 
the stress relief members, and the box suspensions are micromachined from a 
common piece of material. 

Claim 13 (Original): The apparatus of claim 1, wherein the apparatus is a 
micromachined gyroscope. 

Claim 14 (Currently Amended): A micromachined apparatus comprising a 
substantially rectangular array of box flexures, the box flexures at a first corner of 
the array coupled to a frame, the box flexures at a second corner opposite the 
first corner coupled respectively to the-ends of a pair of stress relief members but 
not to one another, the box suspension apparatus further including a diagonal 
brace coupled between third and fourth corners of the array, the box flexures at 
the second corner further coupled respectively at a pivot point to a plurality of 
support flexures, the plurality of support flexures having a substrate anchor 
substantially at an intersection with a line through the first and second corners. 
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Appl. No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 

Claim 15 (Original): The apparatus of claim 14, wherein the rectangular 

array is substantially square. 

Claim 16 (Cancelled) 

Claim 17 (Original): The apparatus of claim 14, wherein the box flexures 

are designed to align substantially with a rectilinear grid for etching the box 
flexures. 

Claim 18 (Currently Amended): The apparatus of claim 14, wherein the 
diagonal brace substantially restricts motion of the frame other than rotation of 
the frame about an intersection point of lines through the-midpoints of each of a 
pair of opposite frame sides. 

Claim 19 (Currently Amended): A method for reducing stresses in a 
micromachined apparatus, the method comprising: 

forming a plurality of micromachined structures from a common material, 
the micromachined structures including a frame suspended from a plurality of 
stress relief members by a plurality of box suspensions, each box suspension 
including a substantially rectangular array of box flexures, the box flexures at a 
first corner of the array coupled to the frame, the box flexures at a second corner 
opposite the first corner coupled respectively to the-ends of a pair of stress relief 
members but not to one another, the box suspension further including a diagonal 
brace coupled between third and fourth corners of the array, the box flexures at 
the second corner further coupled respectively about a pivot point to a plurality 
of support flexures; 
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Appl.No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 

anchoring each of the plurality of stress relief members to a substrate 
substantially at an intersection of the stress relief member with a line through-the 
centers of opposite sides of the frame; and 

anchoring the support flexures of each of the plurality of box suspensions 
to the substrate using a single anchor substantially at an intersection with a line 
through opposite corners of the frame. 

Claim 20 (Original): The method of claim 19, wherein the rectangular 

array is substantially square. 

Claim 21 (Original): The method of claim 19, wherein the plurality of 

stress relief members consists of four stress relief members, each extending 
substantially between two pivot points. 

Claim 22 (Original): The method of claim 19, wherein the box flexures are 

designed to align substantially with a rectilinear grid for etching the box flexures. 

Claim 23 (Currently Amended): The method of claim 19, wherein the diagonal 
brace substantially restricts motion of the frame other than rotation of the frame 
about an intersection point of lines through the-midpoints of each of a pair of 
opposite frame sides. 

Claim 24 (Currently Amended): A micromachined apparatus comprising: 
a substrate; 

a frame supporting a number of resonating structures; 
suspension means for suspending the frame over and parallel to the 
substrate, the suspension means substantially restricting movement of the frame 
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Appl.No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 

relative to the substrate to only rotational movement about an axis normal to the 
substrate; and 

stress reducing means for reducing stresses in the suspension means, 
wherein the suspension means comprises a plurality of box suspensions, each 
box suspension coupled at a corner of the frame. 

Claim 25 (Cancelled) 

Claim 26 (Original) The apparatus of claim 24, wherein the stress reducing 
means comprises: 

a plurality of stress reducing members, each stress reducing member 
anchored to the substrate substantially at an intersection point with a line 
through the center of opposite frame sides. 
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Appl. No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 

REMARKS/ARGUMENTS 

Claims 1-26 are currently pending in the application. Claims 1-23 stand objected 
to for various informalities. Claims 14-18 stand rejected as being indefinite. Claims 24 
and 26 stand rejected as being anticipated by U.S. Patent 5,392,650 (O'Brien). 

The Applicant thanks the Examiner for her consideration of the application. The 
applicant requests reconsideration of the amended claims in view of the following 
remarks. 

Paragraphs 1-3 of the Office Action 

The Examiner objected to claims 1-23 because of various claim informalities. 
The Examiner also rejected claims 14-18 under 35 U.S.C. section 1 12 as being indefinite 
due to lack of antecedent basis for the phrase "the box suspension" in claim 14 and for 
the phrase "the plurality of stress relief members" in claim 16. 

The Applicant has amended the claims 1, 4, 9, 1 1, 12, 14, 18, 19, and 23 to 
overcome the Examiner's objections to claims 1-23. The Applicant has also amended 
claim 14 to remove the phrase "the box suspension" and has cancelled claim 16 without 
prejudice. As a result of these amendments, claims 1-15 and 17-23 are now believed to 
be in allowable form. 
Paragraphs 4 and 5 of the Office Action 

The Examiner rejected claims 24 and 26 as being anticipated by U.S. Patent 
5,392,650 but indicated that claim 25 includes allowable subject matter. Applicant has 
chosen to accept the subject matter deemed allowable by the Examiner. Therefore, 
Applicant has amended claim 24 to include the limitations from dependent claim 25 and 
has cancelled claim 25. Claim 24 is now believed to be in allowable form. Because a 
dependent claim is deemed to include all limitations of its base claim and any intervening 
claims, claim 26 is also believed to be in allowable form. 

All pending claims, as amended, are believed to be in a form suitable for 
allowance. Therefore, the application is believed to be in a condition for allowance. The 
Applicant respectfully requests early allowance of the application. The Applicant 
requests that the Examiner contact the undersigned, Jeffrey T. Klayman, if it will assist 
further examination of this application. 
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Appl.No. 10/646,332 

Amdt. Dated August 24, 2005 

Reply to Office action of May 25, 2005 

The applicants do not believe any extension of time is required for timely 
consideration of this response. In the event that an extension has been overlooked, this 
conditional petition of extension is hereby submitted, and Applicants request that deposit 
account number 19-4972 be charged for any fees that may be required for the timely 
consideration of this application. 



Bromberg & Sunstein LLP 

125 Summer Street 

Boston, Massachusetts 02110-1618 

Tel: (617)443-9292 

Fax: (617) 443-0004 

02550/00189 426676.1 



Date: August 25, 2005 



Respectfully submitted, 




Jeffrey T. Klayman 
Registration No. 39,250 
Attorney for Applicants 
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